
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

3 
37

5 
23

2
B

1
*EP003375232B1*

(11) EP 3 375 232 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
28.12.2022 Bulletin 2022/52

(21) Application number: 16793884.4

(22) Date of filing: 09.11.2016

(51) International Patent Classification (IPC):
H04W 68/00 (2009.01)

(52) Cooperative Patent Classification (CPC): 
H04W 68/00 

(86) International application number: 
PCT/EP2016/077083

(87) International publication number: 
WO 2017/081062 (18.05.2017 Gazette 2017/20)

(54) USER EQUIPMENT, NETWORK NODE AND RADIO COMMUNICATION METHOD

BENUTZERVORRICHTUNG NETZWERKKNOTEN  UND FUNKKOMMUNIKATIONSVERFAHREN

ÉQUIPEMENT UTILISATEUR, NOEUD DE RÉSEAU ET PROCÉDÉ DE COMMUNICATION RADIO

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 12.11.2015 EP 15194255

(43) Date of publication of application: 
19.09.2018 Bulletin 2018/38

(73) Proprietor: Sony Group Corporation
Minato-Ku, Tokyo, 108-0075 (JP)

(72) Inventors:  
• NORD, Lars

223 59 Lund (SE)
• BERGGREN, Anders

226 49 Lund (SE)

(74) Representative: Neusser, Sebastian
Kraus & Weisert 
Patentanwälte PartGmbB 
Thomas-Wimmer-Ring 15
80539 München (DE)

(56) References cited:  
WO-A2-2015/083063  



EP 3 375 232 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] Embodiments of the invention relate to wireless
communication. Embodiments of the invention relate in
particular to a signalling between a user equipment and
a radio access network node that determines whether
the user equipment will listen for paging signals.

BACKGROUND

[0002] With increasing popularity of mobile data com-
munication, an ever increasing number of devices is
equipped with a radio interface for communication with
a cellular communication network. Sensors and weara-
ble devices are examples for devices that may be oper-
ative for communication with a cellular network.
[0003] While some kinds of user equipments are ex-
pected to provide high data rates, such as smartphones
or portable computers, battery lifetime is of significant
importance for other types of user equipments that may
not require high data rates. Sensors, wearable devices,
or other units that infrequently transmit small amounts of
data and which may accommodate long downlink laten-
cies are examples of devices for which long battery life-
time is particularly relevant. Further, in view of the ever
increasing number of user equipments that is deployed
for communication with a cellular network radio resource
usage becomes a relevant issue. Techniques that may
assist reducing radio access network loads become in-
creasingly important.
[0004] With massive deployment of user equipments
such as sensors or other devices that may accommodate
high latency in downlink data transmissions, listening for
paging signals may be a significant source of energy con-
sumption of the user equipment. Discontinuous recep-
tion, DRX, schemes which include periods where the us-
er equipment does not need to monitor system informa-
tion or receive page signals and which include periods
in which the user equipment wakes up to listen for po-
tential pages intended to the user equipment may reduce
power consumption. However, the periods in which the
user equipment wakes up to listen for pages may reduce
battery lifetime, and the paging of user equipments that
do not need to receive pages may add to radio access
network loads.
[0005] WO2015083063A2 discloses a base station
that broadcasts an "I don’t page" indication. his can be
done, for example, by adding a new specific parameter
to an existing System Information Block (SIB) message
or by extending the existing paging cycle parameter with
a new value.

SUMMARY

[0006] There is a continued need in the art for devices,
systems and methods which mitigate at least some of

the above shortcomings. There is a need for devices,
systems and methods that allow user equipment battery
lifetime to be extended and/or that allow radio access
network loads to be reduced.
[0007] This need is met by the features of independent
claims 1, 9, 15 and 16. The invention is defined by said
independent claims. Advantageous embodiments of the
invention are given in the sub-claims.
[0008] According to embodiments, a signalling for a
paging configuration is provided. A user equipment (UE)
informs a cellular network that the UE is unpageable. The
UE may include paging related information indicating that
the UE is unpageable into a UE capability signalling mes-
sage. The paging related information indicating that the
UE is unpageable may consist of one or several indicator
bits that specifically indicate that the UE is unpageable
or that the UE is pageable. The information indicating
that the UE is unpageable may also be included in the
UE category in the UE capability signalling message that
indicates the UE class. The cellular network may under-
stand from the UE category that is signalled by the UE
that the UE is unpageable. Additionally, the cellular net-
work may inform a UE that the UE will not be paged by
the cellular network. For illustration, in massive deploy-
ment of UEs that operate in extended coverage (EC)
mode, the cellular network may inform UEs, depending
on UE class or UE category, that certain UEs will not
receive pages.
[0009] If the UE is unpageable or the cellular network
informs the UE that the UE will not receive pages, the
UE will refrain from listening on the paging channel. Fur-
ther, the cellular network may refrain from paging the
respective user equipment. Battery lifetime of the UE is
prolonged and radio access network loads are reduced.
[0010] A user equipment according to claim 1 compris-
es a radio interface operative to transmit a signalling mes-
sage including paging related information that is indica-
tive of whether the user equipment, UE, is pageable. The
UE comprises an electronic circuit operative to control
the radio interface in dependence on the paging related
information.
[0011] The UE having such a configuration is operative
to not listen for pages at all, if the UE has indicated to
the cellular network that the UE is unpageable. Battery
lifetime of the UE may thereby be prolonged. Further, the
load ,in the radio access network, may also be reduced.
[0012] The radio interface is operative to transmit at
least one UE signalling message that includes the paging
related information indicating that the UE is unpageable.
This allows the UE to inform the cellular network that the
UE is unpageable.
[0013] The at least one UE capability signalling mes-
sage may include both a UE category indicator and at
least one pageability indicator bit that indicates whether
the user equipment is pageable, the at least one page-
ability indicator bit being an information element different
from the UE category indicator. This allows the UE to
inform the cellular network that the UE is unpageable
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using information elements that are independent of the
UE category. Different UEs in the same UE category may
be selectively defined to be pageable or unpageable.
[0014] A UE category indicator included in the at least
one UE capability signalling message may be indicative
of whether the UE is pageable. This allows the UE to
inform the cellular network of the fact that the UE is un-
pageable using the UE category indicator that must an-
yway be included in a UE capability signalling message.
[0015] The UE category indicator may indicate that the
UE is included in a class of unpageable Narrow Band
Internet of Things, NB-IoT, devices.
[0016] Irrespective of how the UE informs the cellular
network of the fact that the UE is unpageable, the un-
pageable UE may be a UE operating in extended cover-
age (EC) mode or an unpageable NB-IoT device.
[0017] The UE may be configurable by a cellular net-
work so as to be unpageable. This affords network control
over whether UEs will listen for pages. The cellular net-
work may selectively cause UEs to refrain from listening
for pages, for example if the number of UEs of a certain
UE class or the overall number of UEs in a cell exceeds
a threshold.
[0018] The UE may be operative to receive a signalling
message from the cellular network which causes the UE
to refrain from listening for paging signals.
[0019] The electronic circuit is operative to control the
radio interface such that the UE does not listen on a pag-
ing channel if the paging related information indicates
that the UE is unpageable. Battery lifetime of the UE may
thereby be prolonged.
[0020] The UE that is unpageable or that will not be
paged by the cellular network may be a UE operating in
extended coverage (EC) mode.
[0021] The UE that is unpageable or that will not be
paged by the cellular network may be a UE insensitive
to high latency on downlink data traffic. A machine type
communication (MTC) device is exemplary for such a
device.
[0022] The UE that is unpageable or that will not be
paged by the cellular network may be a Narrow Band
Internet of Things (NB-IoT) device.
[0023] The UE that is unpageable is operative to re-
ceive downlink user data after the UE initiates mobile
originated, MO, traffic. This allows the cellular network
node to piggyback on a TAU response, for example, in
downlink data transmission.
[0024] The UE that is unpageable may be a sensor or
a wearable device.
[0025] A network node according to claim 9 comprises
an interface operative to receive a signalling message
including paging related information that is indicative of
whether the user equipment, UE, is pageable. The net-
work node comprises a processing device operative to
control transmission of pages to the UE in dependence
on the pageability information.
[0026] A network node having such a configuration
may be operative to not page a UE, if paging related

information received from the UE indicates that the UE
is unpageable. Radio access network loads may be re-
duced.
[0027] The processing device of the network node may
be operative to process a UE capability signalling mes-
sage. The UE capability signalling message may include
the paging related information that is indicative of wheth-
er the UE is pageable.
[0028] The processing device of the network node may
be operative to determine from at least one pageability
indicator bit that is included in the UE capability signalling
message that the UE is unpageable.
[0029] The processing device of the network node may
be operative to determine from a UE category indicator
that is included in the UE capability signalling message
that the UE is unpageable.
[0030] The processing device of the network node may
be operative to inform the UE that the UE will not be
paged. The processing device of the network node may
evaluate any one or any combination of criteria to deter-
mine whether the UE is to be paged. For illustration, radio
access network loads may be monitored to determine
whether the UE is to be paged. Alternatively or addition-
ally, latencies in downlink data transmissions to the UE
may be evaluated by the network node to determine
whether the UE needs to be paged.
[0031] The processing device is operative to delay a
downlink data transmission for a UE that is unpageable
until after the UE initiates mobile originated (MO) traffic
or conducts a tracking area update (TAU) procedure.
[0032] The network node may be a radio access net-
work node. The radio access network node may be an
eNodeB. The radio access network node may be a node
of a NB-IoT radio access network.
[0033] The network node may be a core network node.
The core network node may be a MME or SGSN.
[0034] A system according to an embodiment compris-
es the user equipment according to an embodiment and
the network node according to an embodiment.
[0035] When the UE operates in extended coverage
(EC) mode, a radio access network node may determine
whether a paging attempt is to be made. If a paging at-
tempt is to be made, only one paging attempt may be
made. If the one paging attempt fails, the radio access
network node may wait for the UE to initiate MO traffic
or to perform a TAU procedure. If no paging attempt is
to be made, the radio access network node may wait for
the UE to initiate MO traffic or to perform a TAU procedure
before a downlink data transmission is performed.
[0036] In any one of the embodiments, the paging re-
lated information may be paging configuration informa-
tion that specifies a paging configuration. The paging
configuration may define whether a UE is

- pageable as normal,
- unpageable, i.e. unable to receive pages, or
- able to receive pages, but not listening for pages

because the network will not send any page for to
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this device.

[0037] The paging configuration may be defined by the
paging related information that is signaled between the
UE and the network. The paging configuration may be
transmitted from the UE to the network in capability sig-
nalling or may be transmitted from the network to the UE
when the network informs the UE that it will not page the
UE.
[0038] Further features of the method according to em-
bodiments and the effects respectively attained thereby
correspond to the features and effects described in the
context of devices and systems according to embodi-
ments.
[0039] Devices, systems and methods according to
embodiments allow a UE to refrain from listening for pag-
es and further allow a base station to suppress any trans-
mission of pages to the respective UE.
[0040] While some embodiments have been described
in the context of machine-type communication (MTC) and
NB-IoT devices, the techniques disclosed herein may al-
so be employed for other devices and radio access net-
work techniques.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Embodiments of the invention will be described
with reference to the accompanying drawings in which
the same or similar reference numerals designate the
same or similar elements.

FIG. 1 is a schematic view of a communication sys-
tem according to an embodiment.

FIG. 2 is a block diagram of a user equipment ac-
cording to an embodiment.

FIG. 3 is a flowchart of a method according to an
embodiment.

FIG. 4 is a signalling diagram in a communication
system according to an embodiment.

FIG. 5 illustrates UE capability signalling that in-
cludes pageability information transmitted by the UE
according to an embodiment.

FIG. 6 illustrates UE capability signalling that in-
cludes pageability information transmitted by the UE
according to an embodiment.

FIG. 7 is a signalling diagram in a communication
system according to an embodiment.

FIG. 8 is a signalling diagram in a communication
system according to an embodiment.

FIG. 9 is a signalling diagram in a communication

system according to an embodiment.

FIG. 10 is a signalling diagram in a communication
system according to an embodiment.

FIG. 11 is a block diagram of a base station according
to an embodiment.

FIG. 12 is a flowchart of a method according to an
embodiment.

FIG. 13 is a flowchart of a method according to an
embodiment.

FIG. 14 illustrates deployment scenarios of devices
according to embodiments.

DETAILED DESCRIPTION OF EMBODIMENTS

[0042] Exemplary embodiments of the invention will be
described with reference to the drawings. While some
embodiments will be described in the context of specific
fields of application, e.g. in the context of certain com-
munication techniques, the embodiments are not limited
to this field of application. The features of the various
embodiments may be combined with each other unless
specifically stated otherwise.
[0043] FIG. 1 is a schematic view of a communication
system 1 according to an embodiment.
[0044] The communication system 1 comprises a cel-
lular network and user equipments (UEs) 10, 19. Different
UEs may be operative for communication with different
cellular networks. For illustration, a base station 20 may
be connected to both a first core network 30 and a second
core network 40 having a cellular network node 41. The
first core network 30 may be a legacy LTE core network.
The UE 19 may be operative for communication with the
first core network 30 over the base station 20. The second
core network 40 may be a Cellular Internet of Things
(CloT) core network. The UE 10 may be operative for
communication with the second core network 40 over the
base station 20. The UE 10 may be operative such that
it is incapable of communicating with the first core net-
work 30.
[0045] The UE 19 may have a radio interface for com-
munication over an evolved Machine Type Communica-
tion (eMTC) radio access network (RAN). The UE 19 may
have a wireless interface for communication over an MTC
RAN as described in 3GPP TR 36.888 V12.0.0 (Rel-12)
and eMTC for Rel-13.
[0046] The UE 10 may have a radio interface for com-
munication over a Narrow Band Internet of Things (NB-
IoT) RAN. The UE 10 may have a radio interface for com-
munication with a CloT network as described in 3GPP
TR 45.820 and 3GPP TR 23.720. The UE 10 may have
a radio interface for communication with a CloT network
as described in 3GPP TR 45.820 V13.0.0 (Rel-13) and
3GPP TR 23.720 V1.0.0 (Rel-13).
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[0047] As will be described in more detail below, the
UE 10 and/or the UE 19 may be operative such that they
are unpageable. For illustration, the UE 10 may belong
to a category of unpageable NB-IoT devices. The UE 19
may operate in extended coverage mode in which it may
be unpageable or in which its pageability may be restrict-
ed.
[0048] The UE 10 or the UE 19 may respectively trans-
mit information indicating that the UE is unpageable to
the base station 20 or the core network 40, 30. Alterna-
tively or additionally, the base station 20 or the core net-
work 40, 30 may be operative to configure the UE 10 or
the UE 19 to be unpageable or may inform the UE that
the cellular network will not page the respective UE. If a
UE is unpageable or if the cellular network will not page
the respective UE, the UE will refrain from listening for
pages. There is no need for the UE to wake up to listen
on a paging channel. There is no need for the network
to transmit pages to the UE. In order to transmit downlink
data, an MME, the base station 20 or other cellular net-
work nodes may wait until after the UE has initiated a
TAU procedure or has initiated MO traffic.
[0049] While embodiments described in detail herein-
below will be presented in the context of a base station
that receives or transmits paging related information
and/or that refrains from paging the UE 10, 19 under cer-
tain conditions, it will be appreciated that the paging may
be done by other network nodes. For illustration, an MME
may determine, based on a NAS signalling message re-
ceived from the UE 10, 19, that the UE 10, 19 is unpage-
able. The MME may refrain from paging the UE 10, 19.
Similarly, other core network nodes or radio access net-
work nodes may perform the processes that will be de-
scribed in more detail below in the exemplary context of
the base station 20.
[0050] The UE 10, 19 and the cellular network may be
operative such that paging is reduced compared to leg-
acy discontinuous reception (DRX) schemes when the
UE 10, 19 is unpageable or when the cellular network
informs the UE 10, 19 that it will not be paged. The UE
10, 19 and cellular network may be operative such that
paging is reduced compared to legacy extended DRX
(eDRX) schemes when the UE 10, 19 is unpageable or
when the cellular network informs the UE 10, 19 that it
will not be paged. When the UE 10, 19 is unpageable or
when the cellular network informs the UE 10, 19 that the
cellular network will not page the UE 10, 19, the UE 10,
19 may refrain from ever listening for paging signals.
[0051] A decision that the cellular network will not page
the UE 10, 19 may be made based on operating mode.
For illustration, the UE 10, 19 may be unpageable in EC
mode in which transmissions are repeated many times.
Paging of the UE 10, 19 may be restricted to a single
paging attempt in EC mode.
[0052] Alternatively or additionally, a decision that the
cellular network will not page the UE 10, 19 may be made
based on UE type. For illustration, the UE 10 may be
unpageable when it is included in a category of unpage-

able NB-IoT devices.
[0053] Paging restrictions may accordingly be imple-
mented in case of EC operation or in case a UE is a NB-
IoT device. Various implementations which preclude the
UE from being paged or which reduce paging compared
to eDRX schemes will be described in more detail with
reference to FIG. 2 to FIG. 14 below.
[0054] FIG. 2 is a block diagram of a UE 10 according
to an embodiment. The UE 10 may be a sensor or a
wearable device.
[0055] The UE 10 has a radio interface unit 11 which
may include a transmit circuit 12 and a receive circuit 13.
The radio interface unit 11 may be configured to transmit
and receive signals to and from a cellular network which
may be a CloT 40 over a NB-IoT RAN. The radio interface
unit 11 may be configured to transmit and receive signals
to and from a cellular network which may be a legacy
LTE cellular network 30 over an evolved Machine-Type-
Communication (eMTC) RAN.
[0056] Operation of the radio interface unit 11 may be
adjustable under the control of a control circuit 14. The
control circuit 14 may include one or several processors,
controllers, application specific integrated circuits
(ASICs), other integrated circuits or combinations of such
devices.
[0057] The control circuit 14 may be configured to con-
trol the radio interface unit 11 to transmit a signalling mes-
sage to the cellular network which indicates that the UE
10 is unpageable. The control circuit 14 may be config-
ured to control the radio interface unit 11 such that it
refrains from listening for pages to the UE 10 when the
signalling message transmitted by the UE 10 to the cel-
lular network indicates that the UE 10 is unpageable.
[0058] The control circuit 14 may be operative to in-
clude the paging related information in an attach request
or other message. For illustration, the paging related in-
formation could use a MS classmark 3 in the attach re-
quest message. The information element may be includ-
ed in a NAS message between the UE 10 and the MME.
[0059] Alternatively or additionally, the control circuit
14 may evaluate a signalling message received at the
radio interface unit 11 from the base station 20. The sig-
nalling message may indicate that the UE 10 will not be
paged by the cellular network. In response to receipt of
such a signalling message, the control circuit 14 may be
configured to control the radio interface unit 11 such that
it refrains from listening for pages to the UE 10 when the
signalling message transmitted to the UE 10 by the cel-
lular network indicates that the UE 10 will not be paged.
The cellular network may control one or several UEs such
that those UEs will stop listening for pages. This may be
done selectively in massive deployment scenarios where
a large number of sensors are deployed within a cell or
in dependence on radio access network loads.
[0060] The UE 10 may indicate to the cellular network
that it is unpageable if it belongs to a category of unpage-
able NB-IoT devices. By transmission of a signalling mes-
sage which includes information on that the UE is un-
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pageable, the cellular network may be informed that
downlink transmission is to the UE 10 will have to be
postponed until the UE 10 initiates MO traffic or performs
a TAU procedure, for example.
[0061] Information on that the UE is unpageable may
be included in UE capability signalling messages. To this
end, UE capability signalling messages as defined in
3GPP TS 36.306 V 12.6.0 (Rel-12) or 3GPP TS 24.008
V 13.3.0 (Rel-13) may be modified to include information
that indicates that the UE is unpageable. This information
may be encoded in various ways. For illustration, a UE
category indicator may be defined for a class of NB-IoT
devices that are unpageable. Different UE category in-
dicators may be defined for NB-IoT devices that are page-
able. Alternatively or additionally, a UE capability signal-
ling message may include at least one pageability indi-
cator bit which indicates whether the UE is pageable or
which may indicate that the UE is unpageable.
[0062] FIG. 3 is a flowchart of a method 50 according
to an embodiment. The method 50 may be performed by
a UE 10 according to an embodiment.
[0063] At 51, the UE may transmit a UE capability sig-
nalling message that includes paging related information
indicating that the UE is unpageable.
[0064] At 52, the UE may operate without listening for
pages. The radio interface unit 11 may be controlled such
that the UE does not listen on the paging channel. Power
consumption may be reduced thereby.
[0065] In order to receive downlink traffic, the UE may
initiate MO traffic or may perform a TAU procedure. The
cellular network, e.g. a MME 41, may wait for the UE to
initiate MO traffic or perform a TAU procedure until down-
link data is piggybacking on to the signals transmitted to
the UE.
[0066] The time intervals between successive periods
in which the UE may receive downlink transmissions may
be much longer than the time interval between succes-
sive intervals in which the UE performs uplink data trans-
mission.
[0067] FIG. 4 is a signalling diagram that illustrates UE
capability signalling to indicate that the UE is unpageable.
[0068] The UE and cellular network may perform an
RRC setup 61. The UE and cellular network may execute
authentication procedures 62. The UE and cellular net-
work may perform NAS security procedures 63.
[0069] The cellular network 30 may transmit a UE ca-
pability enquiry 64 on to the UE 10.
[0070] In response to receiving the UE capability en-
quiry 64, the UE may transmit a UE capability signalling
message 65 that includes information that the UE 10 is
unpageable.
[0071] In continued operation of the UE, the UE will
never listen for pages from the cellular network.
[0072] FIG. 5 shows a UE capability signalling mes-
sage 70 that may be transmitted by the UE 10 according
to an embodiment. The UE capability signalling message
70 may include at least one and preferably several UE
category indicator bits 71. The UE capability signalling

message 70 includes one or several UE pageability in-
dicator bit(s) 72. The UE pageability indicator bit(s) 72
may be set to a first value that indicates that the UE is
unpageable. In response to receiving a UE pageability
signalling message 70 in which the UE pageability indi-
cator bit(s) 72 are set to a first value that indicates that
the UE is unpageable, the cellular network may stop pag-
ing the UE 10 or may refrain from ever starting paging.
[0073] The UE pageability indicator bit(s) 72 may be
set to a second value that indicates that the UE is page-
able. In response to receiving a UE pageability signalling
message 70 in which the UE pageability indicator bit(s)
72 are set to a second value that indicates that the UE
is pageable, the cellular network may page the UE 10 in
any one of a variety of techniques. Those techniques
may include techniques in which the cellular network de-
cides to restrict paging of the UE 10, which then in turn
causes the UE 10 to refrain from listening for pages even
when the UE 10 is pageable.
[0074] For illustration, the MME of the cellular network
may page the UE 10 according to a conventional DRX
scheme or an extended DRX (eDRX) scheme.
[0075] The cellular network may also inform the UE
10, even when the UE 10 is pageable, that the cellular
network does not intend to page the UE 10 or that other
paging restrictions will apply. For example, the cellular
network may inform the UE 10 that the cellular network
will not page the UE 10. In response to receipt of such
information from the cellular network, the UE 10 may ter-
minate listening for pages. Paging restrictions may be
invoked by the cellular network when the UE 10 operates
in EC mode, for example, or is an MTC device.
[0076] FIG. 6 shows a UE capability signalling mes-
sage 75 that may be transmitted by the UE 10 according
to an embodiment. The UE capability signalling message
75 may include several UE category indicator bits 76.
The UE category indicator bits 76 may be set to a first
value that indicates that the UE is an unpageable NB-
IoT device. In response to receiving a UE pageability
signalling message 75 in which the UE category indicator
bits 76 may be set to a first value that indicates that the
UE is an unpageable NB-IoT device, the cellular network
may stop paging the UE 10 or may refrain from ever start-
ing paging the UE 10.
[0077] The UE category indicator bits 76 may be set
to a second value that indicates that the UE is a pageable
NB-IoT device. In response to receiving a UE pageability
signalling message 76 in which the UE category indicator
bits 76 are set to a second value that indicates that the
UE is a pageable NB-IoT device, the cellular network
may page the UE 10 in any one of a variety of techniques
as described with reference to FIG. 5 above.
[0078] FIG. 7 is a signalling diagram which illustrates
operation of a UE that is an unpageable NB-IoT device.
[0079] An attach procedure 81 is carried out for the
user equipment to attach to the CloT network. NAS sig-
nalling may be performed in the attach procedure 81, e.g.
to inform the cellular network of UE pageability. In the
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attach procedure the amount of UL data may be an-
nounced e.g. using a buffer status report, BSR. The CloT
may grant the UE UL resources to complete step 82 and
83, for illustration if the BSR indicates a buffer level ex-
ceeding a threshold. After RRC connection establish-
ment 82, an initial UE message 83 may be transmitted.
The message 83 may include encryption data and, op-
tionally, information on whether an acknowledgement is
required. The message 83 may include a NAS PDU user
data transmission as part of the RRC connection estab-
lishment in step 82.
[0080] The UE which is a NB-IoT device may transmit
pageability information in the attach procedure 81 or dur-
ing the RRC connection establishment 82. This may be
done if the UE would like to change its pageability without
performing a TAU. Normal capability signalling may be
done at initial attach/network registration. Some UE pa-
rameters may be updated with TAU procedures.
[0081] It will be appreciated that a UE which is an un-
pageable NB-IoT device may have reduced signalling
before data transmission, which reduces the number of
messages that need to be sent or received by the user
equipment before the user data can be transmitted or
received compared to eMTC or legacy LTE procedures,
reduces the complexity and the associated power con-
sumption of the user equipment. Due to the fact that the
unpageable NB-IoT device does not need to listen for
pages, power consumption may be reduced further.
[0082] In addition or as an alternative to UE capability
signalling that indicates that the UE is unpageable, the
cellular network may also inform the UE that the cellular
network will not page the UE. In response to such a sig-
nalling message or broadcast message, the UE may stop
listening on a paging channel or may refrain from ever
starting listening for pages.
[0083] FIG. 8 is a signalling diagram in a communica-
tion system according to an embodiment. The UE 10 may
receive an attach response 91 from the cellular network.
The attach response 91 may include paging related in-
formation that indicates that the cellular network will not
page the UE 10. Alternatively, the paging related infor-
mation may indicate that other paging restrictions apply.
In response to receiving the attach response 91, the UE
10 will refrain from listening on a paging channel at 92.
During ongoing operation of the UE 10, the UE 10 may
be operative such that the UE 10 does not listen for pages
from the cellular network.
[0084] FIG. 9 is a signalling diagram in a communica-
tion system according to an embodiment. The UE 10 may
transmit a TAU request 93. The UE 10 may receive a
TAU response 94. The TAU response 94 may include
paging related information that indicates that the cellular
network will not page the UE 10. Alternatively, the paging
related information may indicate that other paging restric-
tions apply. In response to receiving the TAU response
94, the UE 10 will refrain from listening on a paging chan-
nel at 92. During ongoing operation of the UE 10, the UE
10 may be operative such that the UE 10 does not listen

for pages from the cellular network.
[0085] FIG. 10 is a signalling diagram in a communi-
cation system according to an embodiment. The UE 10
may receive system information 95. The system informa-
tion 95 may include one or several system information
blocks. The system information 95 may include paging
related information that indicates that the cellular network
will not page the UE 10 or that the cellular network will
not page any UE having certain UE class(es) to which
the UE 10 belongs. Alternatively, the paging related in-
formation may indicate that other paging restrictions ap-
ply. In response to receiving the system information 95,
the UE 10 will refrain from listening on a paging channel
at 92. During ongoing operation of the UE 10, the UE 10
may be operative such that the UE 10 does not listen for
pages from the cellular network.
[0086] FIG. 11 is a functional block diagram of a base
station 20 according to an embodiment. The base station
20 may be an eNodeB. The base station 20 may have a
first core network interface for coupling to a first core
network 30. The base station 20 may have a second core
network interface for coupling to a second core network
40 which may be a CloT CN.
[0087] The base station 20 has at least one radio in-
terface unit 21. The at least one radio interface unit 21
includes a transmit circuit 22 and a receive circuit 23.
[0088] The base station 20 includes a processing de-
vice 24 operative coupled to the at least one radio inter-
face unit 21 to control the at least one radio interface unit
21. The base station 20 may be operative such that, in
response to receipt of a capability signalling message
from the UE 10 that indicates that the UE 10 is unpage-
able, the UE 10 will not receive any pages. There transmit
circuit 22 of the radio interface unit 21 may be controlled
such that no pages are transmitted for the UE 10 that is
unpageable.
[0089] The base station 20 may be operative such that
the processing device 24 causes downlink data directed
to an unpageable UE 10 to be buffered in a storage device
25. The downlink data may be transmitted on to the un-
pageable UE 10 only when the unpageable UE 10 initi-
ates MO traffic or performs a TAU procedure. While the
base station 20 may store the downlink data directed to
the unpageable UE 10 in the base station 20, the down-
link data may also be stored in other cellular network
nodes such as the MME 41.
[0090] It will be appreciated that with massive deploy-
ment of sensors or wearable devices that mainly or in-
tended to report measurement results to a cellular net-
work, there is an increasing number of UEs that can ac-
commodate long latency for downlink transmissions. NB-
IoT devices or eMTC devices are exemplary for UEs that
can accommodate long latency for downlink transmis-
sions and that may therefore not need to be paged.
[0091] The processing device 24 may also be opera-
tive to control the transmit circuit 22 such as to inform a
pageable UE 19 that the cellular network does not intend
to page the UE 19. The processing device 24 may control
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the transmit circuit 22 to transmit information indicating
that the cellular network does not intend to page the UE
19 over the RAN.
[0092] The base station 20 may be operative such that,
after informing the UE 19 that indicates that cellular net-
work will not page the UE 19, the UE 19 will not receive
any pages. The transmit circuit 22 of the radio interface
unit 21 may be controlled such that no pages are trans-
mitted for the UE 19 which is not to be paged.
[0093] The base station 20 may be operative such that
the processing device 24 causes downlink data directed
to a UE 19 that will not be paged to be buffered in the
storage device 25. The downlink data may be transmitted
on to the UE 19 that will not be paged only when the UE
19 initiates MO traffic or performs a TAU procedure.
While the base station 20 may store the downlink data
directed to the UE 19 in the base station 20, the downlink
data may also be stored in other cellular network nodes
such as the MME 41 or serving gateway (SGW) or PDN
gateway (PGW) or SMS server.
[0094] While a base station 20 has been explained with
reference to FIG. 11, it will be appreciated that other cel-
lular network nodes, including core network nodes, may
be operative to determine whether a UE is to be paged.
For illustration, an MME in the CN may be operative to
evaluate pageability information provided by a UE to the
cellular network. The MME may refrain from paging the
UE if the pageability information indicates that the UE is
unpageable.
[0095] Other paging restrictions may alternatively or
additionally be used. For illustration, only one paging at-
tempt may be performed by the cellular network. The
cellular network may use information about a last known
coverage extension (CE) level and cell in the one paging
attempt. If the UE does not respond to the one page at-
tempt, the cellular network will wait for the UE to initiate
MO traffic or conduct a TAU procedure. The MME could
then piggy back its information.
[0096] For UEs operating in EC mode, the base station
20 may selectively determine whether the cellular net-
work will refrain from paging the respective UE or whether
only one paging attempt will be used.
[0097] FIG. 12 is a flowchart of a method 100 according
to an embodiment. The method 100 may be performed
by a base station 20 or a cellular network node, such as
an MME 41.
[0098] At 101, downlink (DL) data is to be transmitted
to a UE.
[0099] At 102, it is determined whether the UE is un-
pageable or whether the UE was otherwise instructed to
not listen for pages on the paging channel. If the UE is
pageable and if the UE was not informed that the cellular
network will refrain from paging the UE, the method pro-
ceeds to 103.
[0100] At 103, the cellular network pages the UE. At
104, the DL data is transmitted to the UE.
[0101] At 105, if it is determined that the UE is unpage-
able or that the UE was informed that the cellular network

will refrain from paging the UE, the DL data may be
stored. The DL data may be stored selectively, depend-
ing on the data. The DL data may be stored in a storage
device of the base station 20 or of another cellular net-
work node.
[0102] At 106, it is determined whether the UE initiates
a MO data transmission or performs a TAU procedure.
The base station 20 or other cellular network node may
continue the monitoring at step 106 until after the UE has
initiated a MO data transmission or performed a TAU
procedure.
[0103] At 107, after the UE has initiated a MO data
transmission or performed a TAU procedure, the DL data
will be transmitted to the UE. The DL data transmission
may be piggy backed on a TAU procedure or MO traffic
utilizing the available RRC connection.
[0104] Paging restrictions may be employed selective-
ly if a UE operates in EC mode or if a UE is a NB-IoT
device. This will be explained in more detail with refer-
ence to FIG. 13.
[0105] FIG. 13 is a flowchart of a method 110 according
to an embodiment. The method 110 may be performed
by a base station 20 or a cellular network node, such as
an MME 41.
[0106] At 111, downlink (DL) data is to be transmitted
to a UE.
[0107] At 112, it is determined whether the UE to which
the DL data is to be transmitted operates in EC mode. If
the UE does not operate in EC mode, the method pro-
ceeds to steps 113 and 114. At 113, the cellular network
pages the UE. At 114, the DL data is transmitted to the
UE.
[0108] At 115, if it was determined at step 112 that the
UE is in EC mode, it is determined whether the UE can
be paged. This may be implemented using decision logic
as explained with reference to step 102 of FIG. 12, for
example. Determining whether the UE can be paged may
involve determining whether the UE has indicated in ca-
pability signalling that the UE is an unpageable NB-IoT
device and whether the cellular network has indicated
that it does not intend to page the UE.
[0109] If it is determined that the UE can be paged, the
method may proceed to 116.
[0110] At 116, the UE operating in EC mode may be
paged just once. The base station may use information
about the last known CE level and cell when making the
just one paging attempt.
[0111] At 117, it is determined whether the paging at-
tempt is successful. If the paging attempt has been suc-
cessful, the method proceeds to 118 and the DL data is
transmitted to the UE.
[0112] At 119, if the UE cannot be paged or if the paging
attempt at 116 was unsuccessful, it is determined wheth-
er the UE initiates a MO data transmission or performs
a TAU procedure. The base station 20 or other cellular
network node may continue the monitoring at step 119
until the UE has initiated a MO data transmission or per-
formed a TAU procedure. The network may store the

13 14 



EP 3 375 232 B1

9

5

10

15

20

25

30

35

40

45

50

55

data, if required or possible, until the data may be trans-
mitted to the UE.
[0113] At 120, after the UE has initiated a MO data
transmission or performed a TAU procedure, the DL data
will be transmitted to the UE. The DL data transmission
may be piggy backed on a TAU procedure or MO traffic
utilizing the available RRC connection.
[0114] The paging restrictions which cause the UE to
refrain from listening for pages or which limit paging to
just one paging attempt may be employed when the cov-
erage of a cell is to be extended, for example for EC
mode in which transmissions are repeated several times
are for NB-IoT operation. The extension of coverage is
illustrated in FIG. 14.
[0115] FIG. 14 illustrates the extended coverage radi-
us modes in which a user equipment may refrain from
listening for pages or in which the cellular network may
inform the UE that it does not intend to page the UE. The
normal coverage in legacy LTE is defined by a first cov-
erage radius 131. The eMTC device in EC mode has a
second, extended coverage 132. NB-IoT that may have
a certain coverage extension (CE) level may provide a
third, even further extended coverage 133. It will be ap-
preciated that an eMTC device or NB-IoT device may
also be combine the different EC. A UE 10, which may
be a sensor or a wearable device operative in accordance
with NB-IoT, may refrain from listening for pages from
the cellular network.
[0116] Various effects are attained by the devices,
methods and systems according to embodiments. For
illustration, user equipment battery lifetime may be pro-
longed. Radio access network loads may be reduced.
This is attained by implementing paging restrictions in
which paging is reduced even further compared to eDRX,
and which causes the UE to refrain from listening for pag-
es, for example. The paging restrictions may cause the
cellular network to refrain from paging one or several
UEs.
[0117] In any one of the embodiments, the paging re-
lated information may be paging configuration informa-
tion that specifies a paging configuration. The paging
configuration may define whether a UE is

- pageable as normal,
- unpageable, i.e. unable to receive pages, or
- able to receive pages, but not listening for pages

because the network will not send any page for to
this device.

[0118] The paging configuration may be defined by the
paging related information that is signaled between the
UE and the network. The paging configuration may be
transmitted from the UE to the network in capability sig-
nalling or may be transmitted from the network to the UE
when the network informs the UE that it will not page the
UE.
[0119] While exemplary embodiments have been de-
scribed with reference to the drawings, modifications may

be implemented in other embodiments. For illustration,
while embodiments have been described in the context
of exemplary cellular networks and radio access net-
works, the techniques discussed herein are applicable
to a wide variety of other cellular networks. For further
illustration, while exemplary operation modes and device
classes have been described in which paging restrictions
may apply, other modes or UE classes may also be sub-
ject to paging restrictions.
[0120] While the user equipment may be a sensor or
a wearable device, the techniques discussed herein may
also be used in conjunction with other user equipments.
[0121] Although the invention has been shown and de-
scribed with respect to certain preferred embodiments,
equivalents and modifications will occur to others skilled
in the art upon the reading and understanding of the spec-
ification. The present invention includes all such equiv-
alents and modifications, and is limited only by the scope
of the following claims.

- able to receive pages, but not listening for pages
because the network will not send any page for to
this device.

[0122] The paging configuration may be defined by the
paging related information that is signaled between the
UE and the network. The paging configuration may be
transmitted from the UE to the network in capability sig-
nalling or may be transmitted from the network to the UE
when the network informs the UE that it will not page the
UE.
[0123] While exemplary embodiments have been de-
scribed with reference to the drawings, modifications may
be implemented in other embodiments. For illustration,
while embodiments have been described in the context
of exemplary cellular networks and radio access net-
works, the techniques discussed herein are applicable
to a wide variety of other cellular networks. For further
illustration, while exemplary operation modes and device
classes have been described in which paging restrictions
may apply, other modes or UE classes may also be sub-
ject to paging restrictions.
[0124] While the user equipment may be a sensor or
a wearable device, the techniques discussed herein may
also be used in conjunction with other user equipments.
[0125] Although the invention has been shown and de-
scribed with respect to certain preferred embodiments,
equivalents and modifications will occur to others skilled
in the art upon the reading and understanding of the spec-
ification. The present invention includes all such equiv-
alents and modifications, and is limited only by the scope
of the following claims.

Claims

1. A user equipment, comprising:
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a radio interface (11) operative to transmit a sig-
nalling message (65; 70; 75; 91; 94; 95) includ-
ing paging related information (72; 76) that is
indicative of whether the user equipment, UE
(10, 19), is pageable or unpageable such that
the UE does not listen on a paging channel; and
an electronic circuit (14) operative to control the
radio interface (11) in dependence on the paging
related information (72; 76),
wherein the electronic circuit (14) is operative to
control the radio interface (11) such that the UE
(10, 19) does not listen on a paging channel if
the paging related information (72; 76) indicates
that the UE (10, 19) is unpageable,
wherein the UE (10, 19) that is unpageable is
operative to receive downlink user data after the
UE initiates mobile originated, MO, traffic.

2. The user equipment of claim 1,
wherein the radio interface (11) is operative to trans-
mit at least one UE capability signalling message
(65; 70; 75) that includes the paging related informa-
tion (72; 76) indicating that the UE (10, 19) is un-
pageable or that the UE (10, 19) is pageable.

3. The user equipment of claim 2,
wherein the at least one UE capability signalling
message (65; 70) includes both a UE category indi-
cator (71) and at least one pageability indicator bit
(72) that indicates whether the user equipment is
pageable, the at least one pageability indicator bit
(72) being an information element different from the
UE category indicator (71).

4. The user equipment of any of the preceding claims,
wherein the user equipment is configured to transmit
the paging related information (72; 76) in an attach
procedure (81) or during an RRC connection estab-
lishment (82)1.

5. The user equipment of any one of the preceding
claims,
1 P. 17, I. 7 to I. 8.
wherein the UE (10, 19) is configurable by a cellular
network (30, 40) so as to be unpageable.

6. The user equipment of claim 5,
wherein the UE (10, 19) is operative to receive a
signalling message (91; 94; 95) from the cellular net-
work (30, 40) which causes the UE (10, 19) to refrain
from listening for pages.

7. The user equipment of claim 5, wherein the signalling
message is received in an attach response (91)2.

8. The user equipment of claim 1,
wherein the UE (10, 19) that is unpageable or that
will not be paged is

a UE operating in extended coverage, EC,
mode; or
a UE insensitive to high latency on downlink data
traffic; or
a Narrow Band Internet of Things, NB-IoT, de-
vice.

9. A network node, comprising:

an interface (21) operative to receive a signalling
message (65; 70; 75; 91; 94; 95) including pag-
ing related information (72; 76) that is indicative
of whether a user equipment, UE (10, 19), is
pageable or unpageable such that the UE does
not listen on a paging channel; and
a processing device (24) operative to control
paging of the UE (10, 19) in dependence on the
paging related information (72; 76),

wherein the processing device is further operative
to transmit downlink user data to the UE after the UE
initiates mobile originated traffic.

10. The network node of claim 9,
wherein the network node is configured to receive
the paging related information in an attach procedure
(81) or during an RRC connection establishment
(82)3.
2 P. 17, I. 28 to I. 30.
3 P. 17, I. 7 to I. 8.

11. The network node of claim 9 or 10,
wherein the network node is configured to configure
the UE (10, 19) so as to be unpageable4.

12. The network node of claim 11,
wherein the network node is configured to transmit
a signalling message (91; 94; 95) to the UE (10, 19)
which causes the UE (10, 19) to refrain from listening
for pages5.

13. The network node of claim 10,
wherein the signalling message is transmitted in an
attach response (91)6.

14. The network node of any one of claims 9 to 13,
wherein the processing device (24) is operative to
delay a downlink data transmission for a UE (10, 19)
that is unpageable until after the UE initiates mobile
originated, MO, traffic or conducts a tracking area
update, TAU, procedure.

15. A system, comprising

the user equipment (10, 19) of any one of claims
1 to 8; and
the network node (20) of any one of claims 9 to
14.
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16. A method of conducting radio communication be-
tween a user equipment (10, 19) and a cellular net-
work, the method comprising:

the network node receiving a signalling mes-
sage (65; 70; 75; 91; 94; 95) including paging
related information (72; 76) that is indicative of
whether the user equipment, UE (10, 19), is
pageable or unpageable such that the UE does
not listen on a paging channel,
the network node controlling paging of the UE
of the UE in dependence on the paging related
information and transmitting downlink user data
to the UE after the UE initiates mobile originating
traffic.

4 Previous claim 6 / present claim 5.
5 Previous claim 7, present claim 6.
6 P. 17, I. 28 to I. 30.

Patentansprüche

1. Benutzergerät, das Folgendes umfasst:

eine Funkschnittstelle (11), operativ zum Über-
tragen einer Signalisierungsnachricht (65; 70;
75; 91; 94; 95),
die Paging-bezogene Informationen (72; 76)
enthält, die angeben, ob das Benutzergerät, UE
(10, 19), gepagt werden kann oder nicht gepagt
werden kann, sodass das UE nicht auf einem
Paging-Kanal horcht; und
eine elektronische Schaltung (14), operativ zum
Steuern der Funkschnittstelle (11) in Abhängig-
keit von den Paging-bezogenen Informationen
(72; 76),
wobei die elektronische Schaltung (14) operativ
ist zum derartigen Steuern der Funkschnittstelle
(11), dass das UE (10, 19) nicht auf einem Pa-
ging-Kanal horcht, wenn die Paging-bezogenen
Informationen (72; 76) angeben, dass das UE
(10, 19) nicht gepagt werden kann,
wobei das UE (10, 19), das nicht gepagt werden
kann,
operativ ist zum Empfangen von Downlink-Be-
nutzerdaten,
nachdem das UE Mobile-Originated- bzw. MO-
Verkehr initiiert.

2. Benutzergerät nach Anspruch 1,
wobei die Funkschnittstelle (11) operativ ist zum
Übertragen mindestens einer UE-Fähigkeit-Signali-
sierungsnachricht (65; 70; 75), die die Paging-bezo-
genen Informationen (72; 76) enthält, die angeben,
dass das UE (10, 19) nicht gepagt werden kann oder
dass das UE (10, 19) gepagt werden kann.

3. Benutzergerät nach Anspruch 2,
wobei die mindestens eine UE-Fähigkeit-Signalisie-
rungsnachricht (65; 70) sowohl einen UE-Kategorie-
Indikator (71) als auch mindestens ein Pagebarkeit-
Indikatorbit (72) enthält, das angibt, ob das Benutz-
ergerät gepagt werden kann, wobei das mindestens
eine Pagebarkeit-Indikatorbit (72) ein Informations-
element ist, das sich von dem UE-Kategorie-Indika-
tor (71) unterscheidet.

4. Benutzergerät nach einem der vorhergehenden An-
sprüche, wobei das Benutzergerät ausgelegt ist zum
Übertragen der Paging-bezogenen Informationen
(72; 76) in einer Anschlussprozedur (81) oder wäh-
rend eines RRC-Verbindungsaufbaus (82).

5. Benutzergerät nach einem der vorhergehenden An-
sprüche,
wobei das UE (10, 19) durch ein zelluläres Netz (30,
40) so konfigurierbar ist, dass es nicht gepagt wer-
den kann.

6. Benutzergerät nach Anspruch 5,
wobei das Benutzergerät (10, 19) operativ ist zum
Empfangen einer Signalisierungsnachricht (91; 94;
95) von dem zellulären Netz (30, 40), die bewirkt,
dass das UE (10, 19) ein Horchen nach Pages un-
terlässt.

7. Benutzergerät nach Anspruch 5, wobei die Signali-
sierungsnachricht in einer Anschlussantwort (91)
empfangen wird.

8. Benutzergerät nach Anspruch 1,

wobei das UE (10, 19), das nicht gepeitscht wer-
den kann oder dass nicht gepeitscht werden
wird
ein UE ist, das in einem Extended-Coverage-
bzw. EC-Modus arbeitet; oder
ein UE ist, das unempfindlich gegenüber hoher
Latenz in Downlink-Datenverkehr ist; oder
eine Narrow-Band-Internet-of-Things- bzw. NB-
IoT-Vorrichtung ist.

9. Netzknoten, der Folgendes umfasst:

eine Schnittstelle (21), operativ zum Empfangen
einer Signalisierungsnachricht (65; 70; 75; 91;
94; 95), die Paging-bezogene Informationen
(72; 76) enthält, die angeben, ob ein Benutzer-
gerät, UE (10, 19), gepagt werden kann oder
nicht gepagt werden kann, sodass das UE nicht
auf einem Paging-Kanal horcht; und
eine Verarbeitungsvorrichtung (20), operativ
zum Steuern des Paging des UE (10, 19) in Ab-
hängigkeit von den Paging-bezogenen Informa-
tionen (72; 76),
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wobei die Verarbeitungsvorrichtung ferner ope-
rativ ist zum Übertragen von Downlink-Benut-
zerdaten an das UE, nachdem das UE Mobile-
Originated-Verkehr initiiert.

10. Netzknoten nach Anspruch 9,
wobei der Netzknoten ausgelegt ist zum Empfangen
der Paging-bezogenen Informationen in einer An-
schlussprozedur (81) oder während eines RRC-Ver-
bindungsaufbaus (82).

11. Netzknoten nach Anspruch 9 oder 10,
wobei der Netzknoten dazu ausgelegt ist, das UE
(10, 19) so zu konfigurieren, dass es nicht gepagt
werden kann.

12. Netzknoten nach Anspruch 11,
wobei der Netzknoten ausgelegt ist zum Übertragen
einer Signalisierungsnachricht (91; 94; 95) an das
UE (10, 19), die bewirkt, dass das UE (10, 19) ein
Horchen nach Pages unterlässt.

13. Netzknoten nach Anspruch 11,
wobei die Signalisierungsnachricht in einer An-
schlussantwort (91) übertragen wird.

14. Netzknoten nach einem der Ansprüche 9 bis 13,
wobei die Verarbeitungsvorrichtung (24) operativ ist
zum Verzögern einer Downlink-Datenübertragung
für ein UE (10, 19), das nicht gepagt werden kann,
bis nachdem das UE Mobile-Originated- bzw. MO-
Verkehr initiiert oder eine Tracking-Area-Update-
bzw. TAU-Prozedur durchführt.

15. System, das Folgendes umfasst:

das Benutzergerät (10, 19) nach einem der An-
sprüche 1 bis 8; und
den Netzknoten (20) nach einem der Ansprüche
9 bis 14.

16. Verfahren zum Durchführen einer Funkkommunika-
tion zwischen einem Benutzergerät (10, 19) und ei-
nem zellulären Netz, wobei das Verfahren Folgen-
des umfasst:

Empfangen, durch den Netzknoten, einer Sig-
nalisierungsnachricht (65; 70; 75; 91; 94; 95),
die Paging-bezogene Informationen (72; 76)
enthält, die angeben, ob das Benutzergerät, UE
(10, 19), gepagt werden kann oder nicht gepagt
werden kann, sodass das UE nicht auf einem
Paging-Kanal horcht; und
Steuern, durch den Netzknoten, des Paging des
UE des UE in Abhängigkeit von den Paging-be-
zogenen Informationen und Übertragen von
Downlink-Benutzerdaten an das UE, nachdem
das UE Mobile-Originated-Verkehr initiiert.

Revendications

1. Equipement utilisateur comprenant:

une interface radio (11) servant à transmettre
un message de signalisation (65; 70; 75; 91; 94;
95) comportant des informations de radiomes-
sagerie (72 ; 76), indiquant que l’équipement uti-
lisateur, UE (10, 19), est contactable par radio-
messagerie ou non contactable par radiomes-
sagerie de telle sorte que l’UE n’écoute pas de
canal de radiomessagerie; et
un circuit électronique (14) servant à comman-
der l’interface radio (11) en fonction des infor-
mations de radiomessagerie (72; 76),
dans lequel le circuit électronique (14) sert à
commander l’interface radio (11) de telle sorte
que l’UE (10, 19) n’écoute pas de canal de ra-
diomessagerie si les informations de radiomes-
sagerie (72; 76) indiquent que l’UE (10, 19) n’est
pas contactable par radiomessagerie,
dans lequel l’UE (10, 19) qui n’est pas contac-
table par radiomessagerie sert à recevoir des
données d’utilisateur de liaison descendante
après que l’UE lance un trafic provenant d’un
mobile, MO.

2. Equipement utilisateur selon la revendication 1,
dans lequel l’interface radio (11) sert à transmettre
au moins un message de signalisation de capacité
d’UE (65 ; 70 ; 75) qui comporte les informations de
radiomessagerie (72 ; 76) indiquant que l’UE (10,
19) n’est pas contactable par radiomessagerie ou
que l’UE (10, 19) est contactable par radiomessa-
gerie.

3. Equipement utilisateur selon la revendication 2,
dans lequel l’au moins un message de signalisation
de capacité d’UE (65; 70) comporte à la fois un in-
dicateur de catégorie d’UE (71) et au moins un bit
indicateur de possibilité de contact par radiomessa-
gerie (72) qui indique que l’équipement utilisateur
est contactable par radiomessagerie ou non, l’au
moins un bit indicateur de possibilité de contact par
radiomessagerie (72) étant un élément d’information
différent de l’indicateur de catégorie d’UE (71).

4. Equipement utilisateur selon l’une quelconque des
revendications précédentes, l’équipement utilisa-
teur étant configuré pour transmettre les informa-
tions de radiomessagerie (72; 76) dans une procé-
dure de rattachement (81) ou durant un établisse-
ment de connexion RRC (82)1.

5. Equipement utilisateur selon l’une quelconque des
revendications précédentes,
dans lequel l’UE (10, 19) est configurable par un ré-
seau cellulaire (30, 40) de manière à être non con-
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tactable par radiomessagerie.

6. Equipement utilisateur selon la revendication 5,
dans lequel l’UE (10, 19) sert à recevoir un message
de signalisation (91; 94; 95) à partir du réseau cel-
lulaire (30, 40) qui amène l’UE (10, 19) à ne pas
écouter de radiomessages.

7. Equipement utilisateur selon la revendication 5,
dans lequel le message de signalisation est reçu
dans une réponse d’attachement (91)2.

8. Equipement utilisateur selon la revendication 1,

dans lequel l’UE (10, 19) qui n’est pas contac-
table par radiomessagerie ou qui ne sera pas
contacté par radiomessagerie est
1 P. 17, 1. 7 à 1. 8
2 P. 17, 1. 28 à 1. 30.
un UE fonctionnant en mode de couverture éten-
due, EC; ou
un UE tolérant une latence élevée du trafic de
données de liaison descendante; ou
un dispositif de l’Internet des objets à bande
étroite, NB-IoT.

9. Nœud de réseau comprenant:

une interface (21) servant à recevoir un messa-
ge de signalisation (65; 70; 75; 91; 94; 95) com-
portant des informations de radiomessagerie
(72 ; 76) indiquant qu’un équipement utilisateur,
EC (10, 19), est contactable par radiomessage-
rie ou non contactable par radiomessagerie de
telle sorte que l’EC n’écoute pas de canal de
radiomessagerie; et
un dispositif de traitement (24) servant à com-
mander le contact par radiomessagerie de l’UE
(10, 19) en fonction des informations de radio-
messagerie (72; 76),
dans lequel le dispositif de traitement sert en
outre à transmettre des données d’utilisateur de
liaison descendante à l’UE après que l’UE a lan-
cé un trafic partant d’un mobile.

10. Nœud de réseau selon la revendication 9,
le nœud de réseau étant configuré pour recevoir les
informations de radiomessagerie dans une procé-
dure de rattachement (81) ou durant un établisse-
ment de connexion RRC (82)3.

11. Nœud de réseau selon la revendication 9 ou 10,
le nœud de réseau étant configuré pour configurer
l’UE (10, 19) de manière à ce qu’il ne soit pas con-
tactable par radiomessagerie4.
3 P. 17, 1. 7 à 1. 8.
4 Revendication précédente 6 / revendication actuel-
le 5.

12. Nœud de réseau selon la revendication 11,
le nœud de réseau étant configuré pour transmettre
un message de signalisation (91; 94; 95) à l’UE (10,
19) qui empêche l’UE (10, 19) d’écouter des
radiomessages5.

13. Nœud de réseau selon la revendication 10, dans le-
quel le message de signalisation est transmis dans
une réponse de rattachement (91)6.

14. Nœud de réseau selon l’une quelconque des reven-
dications 9 à 13,
dans lequel le dispositif de traitement (24) sert à re-
tarder la transmission de données de liaison des-
cendante pour un UE (10, 19) qui n’est pas contac-
table par radiomessagerie jusqu’à ce que l’UE lance
un trafic provenant d’un mobile, MO, ou effectue une
procédure de mise à jour de zone de suivi, TAU.

15. Système, comprenant

l’équipement utilisateur (10, 19) selon l’une
quelconque des revendications 1 à 8; et
le nœud de réseau (20) selon l’une quelconque
des revendications 9 à 14.

16. Procédé de réalisation d’un communication radio en-
tre un équipement utilisateur (10, 19) et un réseau
cellulaire, le procédé comprenant:

la réception par le nœud de réseau d’un mes-
sage de signalisation (65; 70; 75; 91; 94; 95)
comportant des informations de radiomessage-
rie (72; 76) indiquant que l’équipement utilisa-
teur, UE (10, 19), est contactable par radiomes-
sagerie ou non contactable par radiomessage-
rie de telle sorte que l’EC n’écoute pas de canal
de radiomessagerie,
5 Revendication précédente 7 / revendication
actuelle 6.
6 P. 17, 1. 28 à 1. 30.
la commande par le nœud de réseau du contact
par radiomessagerie de l’UE en fonction des in-
formations de radiomessagerie et la transmis-
sion de données d’utilisateur de liaison descen-
dante à l’UE après que l’UE lance un trafic pro-
venant d’un mobile.
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